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(54) Semiconductor storing apparatus and operation setting method of the same 



(57) A mode setting unit for setting a mode to Insert 
an IC card called SIM into a memory card called a mem- 
ory stick and input or output data to/from the memory 
card or a mode to Insert the IC card Into the memory 
card and input or output data to/from the IC card Is pro- 
vided. When the SIM Is inserted into the memory stick, 
encryption Information, charging Information, personal 
information of the user, and the like can be recorded Into 



the SIM and data of contents can be stored in the mem- 
ory stick. The copyright of the contents data can be pro- 
tected and legal charging can be performed. When data 
Is recorded Into the memory card, security can be 
raised and a compatibility with the existing memory card 
can be realized. 
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Description 

[0001] The invention particularly, but not exclu- 
sively, relates to a semiconductor storing apparatus 
suitable for use In the case of storing data, the contents 
of which are distributed through a network, and to an 
operation setting method of such a semiconductor stor- 
ing apparatus. 

[0002] A service of distributing music data by using 
the Internet has been started. According to such a serv- 
ice, a site for distributing music data Is provided on the 
Internet When the user accesses to the site and selects 
a desired music piece, the selected music data Is trans- 
mitted via the Internet and downloaded Into a recording 
medium. 

[0003] A service of distrtouting music data by using 
a digital satellite broadcasting has been proposed. 
According to such a service, together with video data 
and audio data for providing a program, music data to 
be downloaded and data of a script language such as 
MHEG {Multimedia and Hypermedia Information Cod- 
ing Experts Group), XML (extensible Markup Lan- 
guage), or the like to form a screen for downloading are 
sent as additional data by a music channel. The screen 
tor downloading Is formed by the data of the script lan- 
guage. When the user gives an Instruction on the 
screen, the music data transmitted as data to be down- 
loaded Is downloaded to the recording medium. 
[0004] Further, a service of distributing music data 
by using a cellular phone has been proposed. Accord- 
ing to such a service, when the user connects his tele- 
phone line to a predetermined diel number by the 
cellular phone, he can receive the distribution of music 
data. When the user operates the cellular phone, 
desired music data is transmitted via a line network of 
the cellular phone and downloaded into the recording 
medium set in the cellular phone. 
[0005] As mentioned above, services of providing 
contents such as music data, published matter, soft- 
ware of games, or the like by using various transmitting 
media such as Internet, digital satellite broadcasting, 
cellular phone line, and the like are considered. Accord- 
ing to such services, the transmitted data Is downloaded 
Into the recording medium. 

[0006] As a recording medium into which the data 
of contents Is downloaded as mentioned above, a mag- 
netic disk such as floppy disk, hard tfisk, or the like, an 
optical disk such as a CD-R (CD-Recordable) disk, or a 
magnetooptic disk such as an MO (Magneto-Optical) 
disk can be used. However, such a disk-shaped record- 
ing medium has a problem with being vibration proof 
because it Includes a mechanical portion and it is diffi- 
cult to carry it outside or easily use it because It Is large 
In size. 

[0007] The use of a memory card called a memory 
stick as a recording medium for downloading the data of 
contents as mentioned above has been proposed. 
[0008] The memory stick is a card-shaped non-vol- 



atile semiconductor memory using a flash memory of an 
NAND type. The memory stick can be accessed at a 
high speed and a memory capacity of up to about 64 
MB has been scheduled. The capacity of 64 MB of the 

5 memory stick Is larger than that (1 .4 MB) of the existing 
floppy disk and Is considered to be a capacity enough to 
record the data of contents. Although this capacity is 
smaller than that (128 MB to 640 MB) of an MD (Mini 
Disc) or a CD-R, the MD or CD-R is large In size 

to because it Includes a mechanical portion and cannot be 
easily handled. On the other hand, the memory stick Is 
small, can be easily handled, and has excellent vibra- 
tion proof properties. 

P009] For example, in case of downloading the 
is music data, there is a situation such that the user repro- 
duces the downloaded music data by using portable 
stereophonic headphones or reproduces It by a car- 
mounted audio player. According to such a using 
method, the small memory stick with excellent vibration 
20 proof is considered to be e very useful recording 
medium. 

[Doio] However, In the present situation, a CPU 
(Central Processing Unit) is not built in the memory stick 
and a security function Is Inadequate. In case of down- 

25 loading the music data, It is necessary to raise security 
for the purpose of protection of a copyright Particularly, 
a method of charging by using electronic money when 
the data of those contents Is obtained by using the net- 
work is being taken Into consideration. According to the 

30 memory stick, since the CPU Is not built In It, it Is difficult 
to perform such a charging process. 
[0011] An IC card has been known as a card In 
which a CPU is built. For example, in a cellular phone of 
a GSM (Global System for Mobile communications) 

35 system in Europe, an IC card called SIM conformed with 
ISO (International Organization for Standardization) 
7816 Is used. Such an IC card is used for storing an 
authentication, contract contents, an encrypting algo- 
rithm, abbreviation dial numbers, and the like in the cel- 

40 luiar phone of the GSM system. The IC card having a 
built-in CPU is used in electronic money of a pay televi- 
sion or a mondex system. Such an IC card has a high 
secrecy against a copy and forgery as compared with 
the memory card. 

45 [0012] However, in case of the IC card, since a 
memory capacity is small and an access speed Is low, It 
is oTfficult to use it in application for storing the down- 
loaded contents. 

[0013] It is, therefore, an object of the invention to 
so provide a semiconductor storing apparatus which can 
raise security and realize compatibility with an existing 
memory card and an operation setting method of such a 
semiconductor storing apparatus. 
[0014] According to an aspect of the Invention, 
55 there is provided a semiconductor storing apparatus 
with a construction of a memory card having a non-vol- 
atile semiconductor memory, data Input/output control 
means for controlling Input/output of data to/from the 
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non-volatile semiconductor memory, and interface 
means with external equipment, wherein the apparatus 
comprises: IC card Inserting means for Inserting an IC 
card having control means, memory means, and data 
input/output control means for controlling Input/output of $ 
data to/from the control means; and mode setting 
means for setting a mode for inputting/outputting data 
to/from the memory card or a mode for Inserting the IC 
card into the memory card and inputting/outputting the 
data to/from the IC card. 10 
[0015] According to another aspect of the invention, 
there Is provided an operation setting method for a sem- 
iconductor storing apparatus with a construction of a 
memory card having a non-volatile semiconductor 
memory, data Input/output control means for controlling is 
Input/output of data to/from the non-volatile semicon- 
ductor memory, and interface means with external 
equipment, wherein the method comprises the steps of: 
enabling an IC card having control means, memory 
means, and data input/output control means for control- 20 
ling Input/output of data to/from the control means to be 
Inserted; and making It possible to set a mode for Input- 
ting/outputting data to/from the memory card or a mode 
for inserting the IC card into the memory card and input- 
ting/outputting the data to/from the IC card. 2s 
[0016] An IC card called SIM can be inserted or 
removed into/from a memory card called a memory 
stick. Although the memory stick has an enough record- 
ing capacity and a sufficiently high transfer speed, since 
it does not have a CPU, there is a problem on security. 30 
The SIM has a CPU and has an adequate security func- 
tion. Therefore, if the IC card called SIM Is inserted into 
the memory card called a memory stick, encryption 
Information, charging information, personal Information 
of the user, and the like can be recorded In the IC card. 35 
A copyright of data of contents can be protected. Legal 
charging can be performed. Thus, for example, in case 
of using the services of providing the contents such as 
music data or the like by using various transmitting 
media such as Internet, digital satellite broadcasting, 40 
cellular phone line, and the like, an enough memory 
capacity can be assured, the copyright can be pro- 
tected, and the legal charging can be performed. 
[0017] Embodiments of the invention win now be 
described, by way of example only, with reference to the 45 
accompanying drawings in which:- 

Fig. 1 1s a perspective view for use In explanation of 
an example of a memory stick to which the inven- 
tion Is applied and to/from which an SIM can be so 
Inserted or removed; 

Fig. 2 is a front view, a plan view, and a side eleva- 
tlonal view for use In explanation of an example of 
the memory stick to which the invention is applied 
and to/from which the SIM can be inserted or 55 
removed; 

Fig. 3 ts a cross sectional view for use in explana- 
tion of an example of the memory stick to which the 



invention is applied and to/from which the SIM can 
be Inserted or removed; 

Fig. 4 Is a block diagram for use in explanation of 
the SIM; 

Fig. 5 is a block diagram for use In explanation of 
the memory stick; 

Fig. 6 is a block diagram of an example of the mem- 
ory stick to which the Invention is applied and 
to/from which the SIM can be inserted or removed; 
Rg. 7 Is a block diagram of an example of the mem- 
ory stick to which the Invention Is applied and 
to/from which the SIM can be inserted or removed; 
Rg. 8 Is a schematic diagram for use In explanation 
of an example of the memory stick to which the 
invention is applied and to/from which the SIM can 
be Inserted or removed; 

Rg. 9 Is a flowchart for use in explanation of an 
example of the memory stick to which the Invention 
Is applied and to/from which the SIM can be 
Inserted or removed; and 

Rg. 10 is a block diagram of another example of the 
memory stick to which the Invention Is applied and 
to/from which the SIM can be inserted or removed. 

[0018] An embodiment of the Invention will be 
described in the following order hereinbelow with refer- 
ence to the drawings. 

1. External whole construction of the memory stick 
into/from which the SIM can be inserted or removed 

2. Internal construction of the SIM 

3. interna! construction of the memory stick 

4. Example of the memory stick into/from which the 
SIM can be Inserted or removed 

5. Processing procedure from the external appara- 
tus 

6. Another example of the memory stick into/from 
which the SIM can be inserted or removed 

1. External whole construction of the memory stick 
into/from which the SIM can be inserted or removed 

[001 9] Figs. 1 and 2 show a whole construction of a 
memory card apparatus to which the invention Is 
applied. In Rgs. 1 and 2, reference numeral 1 denotes a 
memory card to which the Invention is applied. The 
memory card 1 Is constructed In a manner similar to a 
card-shaped memory called a memory stick. The mem- 
ory stick is a card-shaped non-volatile semiconductor 
memory using a flash memory of the NAND type and a 
memory capacity of up to about 64 MB has been sched- 
uled. 

[0020] An SIM attaching portion 2 ts formed on the 
upper surface of the memory card 1 . The SIM attaching 
portion 2 Is constructed by a concave portion corre- 
sponding to a shape of an IC card 5 which Is called SIM 
and has therein a CPU. The IC card 5 can be Inserted 
or removed into/from the SIM attaching portion 2 of the 
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memory card 1. 

[0021] Terminals for connecting the memory card 1 
and !C card 5 are arranged on the SIM attaching portion 
2. As those terminals, a power terminal 1 1 , a reset out- 
put terminal 12, a dock output terminal 13, a grounding 5 
terminal 14, a programming power terminal 15, and a 
data input/output terminal 16 are provided. A detecting 
terminal 1 7 is provided on the memory card 1 in order to 
detect whether the IC card 5 has been inserted Into the 
SIM attaching portion 2 or not w 
[0022] The IC card 5 is Inserted into the SIM attach- 
ing portion 2 of the memory card 1 in the inserting direc- 
tion shown by an arrow. Thus, the whole IC card 5 Is 
Inserted Into the SIM attaching portion 2 of the memory 
card 1 and the IC card 5 is fixed to the memory card 1 . is 
[0023] When the IC card 5 Is Inserted to the mem- 
ory card 1, as shown in Fig. 2, the power terminal 11, 
reset output terminal 12, clock output terminal 13, 
grounding terminal 14, programming power terminal 15, 
and data I/O terminal 1 6 arranged on the SIM attaching 20 
portion 2 of the memory card 1 are come Into contact 
with a power terminal 21, a reset Input terminal 22. a 
clock input terminal 23, a grounding terminal 24, a pro- 
gramming power terminal 25, and a data input/output 
terminal 26 arranged on the IC card 5, respectively. 25 
[0024] When the IC card 5 is inserted to the mem- 
ory card 1, as shown in Rg. 3, the detecting terminal 1 7 
arranged on the SIM attaching portion 2 of the memory 
card 1 is come into contact with a detecting terminal 27 
arranged on the IC card 5, so that the fact that the IC 30 
card 5 has been Inserted Into the memory card 1 Is 
detected. 

[0025] As mentioned above, the memory card 1 is 
constructed In a manner similar to the card-shaped 
memory called a memory stick and a memory capacity as 
of up to about 64MB has been scheduled. The memory 
card 1 with such a construction of the memory stick Is 
useful as a recording medium for recording contents 
data such as music data. 

[0026] There Is, however, a case where It is neces- <o 
sary to protect the copyright or charge with respect to 
the data of contents such as music data. The memory 
card 1 with such a construction of the memory stick has 
a problem of security and It b difficult to store protection 
Information of the copyright and charging information, 45 
personal information of the user, and the like. 
[0027] Therefore, in case of protecting the copyright 
or performing a legal charging, the IC card 5 Is Inserted 
Into the memory card 1 . For example, the copyright Is 
protected by encrypting the contents data. The contents so 
data Is stored in the memory card 1. The encryption 
information, charging information, personal information 
of the user, and the like are recorded in the IC card 5. 
[0028] As mentioned above, according to the Inven- 
tion, the memory card 1 with the construction of the 55 
memory stick and the IC card 5 with the construction of 
the SIM are detachable from each other. When the IC 
card 5 is removed from the memory card 1 , the memory 



card can be used as an ordinary memory stick to record 
ordinary data. When the IC card 6 Is inserted, the 
encryption information, charging Information, personal 
information of the user, and the like can be recorded in 
the IC card 6. Thus, the copyright of the contents data 
can be protected and the legal charging can be per- 
formed. 

[0029] Therefore, the memory card 1 with the con- 
struction of the memory stick from which the IC card 5 
with the construction of the SIM Is detachable Is suitable 
when it Is used as a recording medium to record the 
transmitted contents data in case of using the service of 
providing the contents such as music data or the like by 
using various transmitting media such as Internet, dig- 
ital satellite broadcasting, cellular phone line, and the 
like. Particularly, since the SIM Is used for storing the 
authentication based on the personal Identification 
number of the subscriber, contract contents, encrypting 
algorithm, abbreviation dial numbers, and the like In the 
cellular phone of the GSM system, the SIM Is useful In 
the service such as to transmit the contents data such 
as music data or the like by using the cellular phone. 

2. Internal construction of the SIM 

[0030] As mentioned above, according to the Inven- 
tion, the memory card 1 called a memory stick and the 
IC card 5 called SIM are detachable from each other. As 
mentioned above, the IC card called SIM is an IC card 
which conforms with IS07816 and has therein the CPU 
and Is used for storing the authentication based on the 
personal identification number of the subscriber, con- 
tract contents, encrypting algorithm, abbreviation dial 
numbers, and the like in the cellular phone of the GSM 
system. 

[0031] Rg. 4 Is a block diagram showing an internal 
construction of an IC card called SIM. In Fig: 4, as con- 
necting terminals with external equipment, a power ter- 
minal 101, a programming power terminal 102, an 
Input/output terminal 103 of a bidirectional data signal 
line, a clock input terminal 104, a reset input terminal 
105, a grounding terminal 106 are provided for the IC 
card, respectively. 

[0032] The pcwerterminal 1 01 Is used for supplying 
an operating power source Vcc from the outside. A volt- 
age of the operating power source Vcc Is equal to 5V or 
3V. 

[0033] The programming power terminal 102 is 
used for supplying a power source Vpp for programming 
to a bullt-ln EEPROM (Electrically Erasable and Pro- 
grammable ROM) 1 10. The EEPROM 1 10 is an electri- 
cally erasable non-volatile memory. Generally, a voltage 
of the programming power source Vpp which Is applied 
to the EEPROM 1 10 is equal to the power voltage Vcc. 
There Is also an IC card such that the programming 
power source Vpp Is generated In the SIM. Although a 
structure in which it is supplied from the outside Is 
shown here, a supplying method Is not essentia] here. 
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[0034] The data input/output terminal 103 is a data 
Input/output terminal for actually inputting or outputting 
data via a bidirectional data signal line I/O. The data is 
Inputted or outputted to/from the bidirectional data sig- 
nal fine I/O via a serial/parallel converter (S/P converter) 5 
107. When no data Is inputted or outputted, a voltage of 
the data signal One I/O is maintained to almost the same 
voltage as the operating power voltage Vcc. External 
control equipment and the SIM are In a mutually data 
receiving state. 10 
[0035] A clock CLK Is supplied to the dock Input ter- 
minal 104. The dock CLK is an operating clock of a 
CPU (Central Processing Unit) 1 12 built In the SIM. The 
dock CLK b properly frequency divided by a frequency 
divider 108 and supplied to the S/P converter 107. The is 
dock CLK which was frequency divided by the fre- 
quency divider 108 becomes a transfer clock for dedd- 
ing a transfer speed of the data which is exchanged by 
the bidirectional data signal One I/O. 
[0036] A reset signal RST is supplied to the reset 20 
input terminal 1 05. The reset signal RST is also used to 
Initialize not only the bullt-ln CPU 1 12 but also the fre- 
quency divider 108, S/P converter 107, and the like. 
[0037] The grounding terminal 106 is connected to 
a ground Vss. 25 
[0038] The input/output of the data is performed by 
the S/P converter 1 07 through the bidirectional data sig- 
nal line I/O. The S/P converter 107 converts the data 
transferred as serial data from the external equipment 
Into parallel data of, for example, 8 bits. 30 
[0039] In the serial data which Is inputted or output- 
ted through the bidirectional data signal line I/O, a start 
bit at the "low (L)" level exists at the head, bit data of a 
positive logic of the LSB-first (or a negative logic of the 
MSB-first; either one of them is selected by a manufac- as 
turer of the IC card) subsequently continues, and one bit 
of a parity of an even number Is added. The head of the 
data is detected by the start bit at the V level and the 
data is subsequently sent An error is detected by the 
parity. In this Instance, If the error Is detected by the par- 40 
ity, the signal at the "L" level is transmitted from the 
reception side at a spedfic time between two clocks 
subsequent to the parity bit. Thus, the occurrence of the 
error is found on the transmission side. If the occurrence 
of the error is found, the transmission side transmits the 45 
same data again. 

[0040] This method is a half-duplex asynchronous 
communication protocol of IS07816. The S/P converter 
107 performs the converting process between the serial 
data and the parallel data via those processes. so 
[0041] An RAM (Random Access Memory) 1 09 Is a 
memory in/from which data can be written or read out 
anytime. The RAM 109 is used for temporarily storing 
data which is necessary at the time when the CPU 1 1 2 
executes processes or temporarily storing several data, ss 
[0042] Data which is used only Inside, data which is 
continuously used while being updated on use, and the 
like are stored in the EEPROM 1 10. For example, at a 



digital cellular phone, abbreviation dial numbers, con- 
tract contents, short messages, control data for starting 
or maintaining the communication, or the like Is stored 
in the EEPROM 110. 

[0043] Although the EEPROM is used here, for 
example, a flash memory can be also used in place of 
the EEPROM. 

[0044] Mainly, a program to be processed by the 
CPU 1 12 has been stored in an ROM (Read Only Mem- 
ory) 111. A processing command comprises, for exam- 
ple: a published command system which is necessary 
to manufacture or use a cellular phone; and a non-pub- 
lic command system for management or Identification 
number for operating data or the (ike which can be used 
only by a security, for example, scramble key generating 
unit, an issuer, or an administrator. By preparing the 
non-public command system for management as men- 
tioned above, an SIM security function is further 
Improved. 

[0045] The frequency divider 108 Is used to obtain 
the dock for sending the data by using a predetermined 
transfer rate of the bidirectional data signal line I/O from 
the clock CLK for making the CPU 112 operative. As a 
frequency dividing ratio of the frequency divider 1 08, for 
example, 1/372 Is used In the cellular phone system of 
the GSM system. This frequency dividing ratio can be 
changed in accordance with a use object or use situa- 
tion. 

[0046] The CPU 1 1 2 executes processes in the SI M 
in accordance with commands from the outside. In this 
Instance, whetherthe access right exists inside or not or 
the like is discriminated and processes are executed. 
[0047] A data bus 1 13 is used for reading out com- 
mands from the ROM 1 1 1 or temporarily storing data 
when the CPU 112 executes the commands, for arbi- 
trarily reading out or witting data from/into the RAM 109, 
or transferring data when the EEPROM 1 1 0 Is accessed 
on the basis of a request from an external apparatus. 
[0048] As mentioned above< according to the IC 
card with the construction of the SIM, the data such as 
abbreviation dial numbers, contract contents, short 
messages, control data for starting or maintaining the 
communication, or the Oke which is used only inside, the 
data which Is continuously used while being updated on 
use, and the like ere stored in the EEPROM 110. For 
example, a processing command comprising a pub- 
lished command system which Is necessary to manu- 
facture or use the cellular phone and a non-public 
command system for management for operating data or 
the like which can be used only by e security, for exam- 
ple, scramble key generating unit, an Issuer, or an 
administrator is stored in the ROM 1 1 1 . The data which 
is Inputted or outputted is managed by the CPU 112. 
Therefore, a high security function is guaranteed. 

3. Internal construction of the memory stick 

[0049] The memory stick serving as a fundamental 
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construction of the memory card 1 to which trie Inven- 
tion is applied will be described. 
[0050] In Fig. 5, a power terminal 201, a data 
Input/output terminal 202 for connecting to external 
equipment, an input terminal 203 of a bus state, an Input 
terminal 204 of a transfer clock, a detecting terminal 205 
for detecting an insertion or removal, and a grounding 
terminal 206 are arranged on the memory stick. 
[0051] The power voltage Vcc is supplied to the 
power terminal 201 . The operation can be performed if io 
the voltage of the power voltage Vcc lies within a range 
from 2.7V to 3.6V. 

[0052] The data Is inputted or outputted from/to the 
data I/O terminal 202 via a bidirectional data signal line 
DIO. The data signal line DIO is used for writing or read- is 
Ing control data as a transfer protocol command (TPC) 
or the data itself. 

[0053] A bus state BS is supplied to the input termi- 
nal 203 of the bus state. The bus state BS shows a sta- 
tus for the data on the bidirectional data signal line DiO. so 
For example, the processes of the memory stick are 
executed by changing the state by the TPC before the 
data access is performed or by the data itself. 
[0054] A transfer clock SCLK is supplied to the 
clock Input terminal 204. The transfer clock SCLK Is 2s 
generated when the TPC or the data itself is transferred. 
The transfer clock SCLK is controlled by the bus state 
BS. 

[0055] The detecting terminal 205 is used for the 
external apparatus to detect the inserting/removal state 30 
of the memory stick. In the memory stick, the detecting 
terminal 205 is connected to the ground and connected 
to a power source through a pull-up resistor by the 
external apparatus. Therefore, the detecting terminal 
205 is set to the V level in the Inserting state of the as 
memory stick and to the 'high (H)" level when it is not 
inserted. 

[0056] The grounding terminal 206 is connected to 
the ground Vss. 

[0057] In the writing mode, the S/P converter 207 ao 
converts the serial data transmitted synchronously with 
the transfer clock SCLK via the bidirectional data signal 
line DIO Into the 8-bit parallel data. The control com- 
mand and the data are also converted from the serial 
data to the parallel data. 45 
[0058] In the reading mode, the 6-bit parallel data 
stored in the memory stick is converted into the serial 
data by a serial/parallel converter 207 and outputted to 
the external apparatus via the bidirectional data signal 
line DIO. 59 
[0059] A register 208 comprises a status register, a 
parameter register, an extra data register, and the like 
and performs an access control of the memory In the 
memory stick by the TPC. 

[0060] A page buffer 209 is used for temporarily ss 
storing data when a data exchange is performed 
between the S/P converter 207 and a flash memory 
213. 



[0061] An error detection code generating unit 21 0 
adds, for example, an error detection code such as a 
CRC (Cyclic Redundancy Check) code orthe like to the 
data to be outputted or the data which is Inputted and 
5 detects an error of the data to be outputted or the data 
which is inputted. The reliability of the data is assured 
by performing such an error detection. 
[0062] Physical Information In the memory stick Is 
stored in an attribute ROM 211. The information in the 
attribute ROM 21 1 is read out Just after the power-on. 
The externa! apparatus uses the information In order to 
check a correspondence situation. 
[0063] A flash l/F sequencer 212 controls the data 
between the page buffer 209 and flash memory 213 on 
the basis of a parameter or the like set in the register 
208. 

[0064] As a flash memory 2 1 3, a non-volatile mem- 
ory card comprising, for example, an NAND type mem- 
ory cell is used. The flash memory 213 is divided on a 
page unit basis of a certain memory capacity and the 
data is written/read out every page. Although there are 
various memory capacities of the flash memory 213. for 
example, a memory capacity of up to about 64 MB has 
been scheduled. 

[0065] As mentioned above, in the memory stick, 
the data of, for example, up to about 64 MB can be 
recorded by the flash memory 21 3. in the memory stick, 
the access speed of about 20 Mb/sec can be assured 
by using a serial half-duplex synchronous data transfer 
system. 

4. Example of the memory stick Into/from which the SIM 
can be inserted or removed 

[0066] Figs. 6 and 7 are block diagrams showing an 
internal structure of the memory card 1 shown in Figs. 1 
and 2. Fig. 6 shows a construction in a state where the 
IC card 5 with the construction of the SIM is removed. 
Fig. 7 shows a construction in a state where the IC card 
5 with the construction of the SIM has been Inserted. 
[0067] In Figs. 6 and 7, a power terminal 303, a 
data input/output terminal 306, an input terminal 305 of 
the bus state, an input terminal 304 of a serial clock, a 
detecting terminal 307 for detecting an insertion or 
removal, and a grounding terminal 308 are arranged on 
the memory stick In which the IC card can be Inserted. 
[0068] The power voltage Vcc is supplied to the 
power terminal 303. The operation can be performed if 
the voltage of the power voltage Vcc lies within a range 
from3Vto5V. 

[0069] The data I/O terminal 306 is used for input- 
ting or outputting the data via a bidirectional data signal 
line DK>A. 

[0070] The bus state BS is a signal which Is control- 
led synchronously with the data transfer on the bidirec- 
tional data signal line DIO-A and shows a state of 
packet communication. An asynchronous mode such 
that the data is transmitted asynchronously without 
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using the bus state BS is also possible. This system is a 
half-duplex asynchronous communication protocol of 
IS07816usedlntheSIM. 

[0071 J In the packet communicating state, the 
transfer dock SCLK is controlled by the bus state BS. 5 
The bus state BS is not used In the half-duplex asyn- 
chronous communication protocol. 
[0072] The detecting terminal 307 for detecting an 
insertion or removal is used for the external apparatus 
to detect the Insertinp/removal state of the memory io 
stick. This detecting terminal is used for the external 
apparatus to detect the inserting/removal stats of the 
memory card. In the memory card, the detecting termi- 
nal 307 is connected to the ground Vss and connected 
to the power source through a pull -up resistor by the is 
external apparatus. The detection signal INS is set to 
the V level in the inserting state of the memory card 
and to the m H n level when it is not inserted. 
[0073] The grounding terminal 308 Is connected to 
the ground Vss. 20 
[0074] A serial/parallel converter 309, a page buffer 
310, an error detection code generating unit 311, an 
attribute ROM 312, a flash I/F sequencer 314, and a 
flash memory 315 in Figs. 6 and 7 are similar to those of 
the memory stick as mentioned above. A register 313 2s 
includes an SIM Interface register. 
[0075] That is, in the writing mode, the S/P con- 
verter 309 converts the serial data transmitted synchro- 
nously with the transfer clock SCLK via the bidirectional 
data signal line DIO-A into the 8-bit parallel data The 30 
control command and the data are also converted from 
the serial data to the parallel data. In the reading mode, 
the 8-bft parallel data stored in the memory Is converted 
Into the serial data by the S/P converter 309 and output- 
ted to the external apparatus via the bidirectional data 35 
signal line DIO-A. 

[0076] The register 31 3 comprises a status register, 
a parameter register, an extra data register, and the like 
and performs an access control of the memory in the 
memory stick by the TPC. Further, the rep^ster 313 40 
includes an SIM Interface register. The SIM Interface 
register will be described in detail hereinlater. 
[0077] The page buffer 31 0 is used for temporarily 
storing data when a data exchange Is performed 
between the S/P converter 309 and flash memory 31 5. 45 
[0078] The error detection code generating unit 31 1 
adds, for example, an error detection code such as a 
CRC (Cyclic Redundancy Check) code or the like to the 
data to be outputted or the data which is Inputted and 
detects an error of the data to be outputted or the data so 
which is inputted. The reliability of the data is assured 
by performing such an error detection. 
[0079] Physical information in the memory stick is 
stored in an attribute ROM 312. Trie Information In the 
attribute ROM 312 is read out Just after the power-on. ss 
The external apparatus uses the Information In order to 
check a correspondence situation. 
[0080] The flash l/F sequencer 314 controls the 



data between the page buffer 310 and flash memory 
315 on the basis of a parameter or the lite set in the reg- 
ister 31 3. 

[0081] As a flash memory 315, a non-volatile mem- 
ory card comprising, for example, an NAND type mem- 
ory ceil is used. The flash memory 315 Is dlvtded on a 
page unit basts of a certain memory capacity and the 
data is written/read out every page. Although there are 
various memory capacities of the flash memory 315, for 
example, a memory capacity of up to about 64 MB has 
been scheduled. 

[0082] As mentioned above, a construction of a 
memory stick portion 301 is similar to the construction 
(Fig. 5) of the ordinary memory stick except that the SIM 
interface register is provided for the register portion 313. 
[0083] A power terminal 351, a reset output termi- 
nal 352, a clock output terminal 353, a data input/output 
terminal 354, a grounding terminal 355, and a detecting 
terminal 356 for detecting an Insertion/removal of the IC 
card are arranged on the memory card In order to con- 
nect It to the IC card with the SIM construction. 
[0084] The operating power source Vcc is supplied 
to the IC card 5 via the power terminal 351 when the IC 
card 5 Is inserted. When the IC card 5 is inserted, the 
power source of 5V or 3 Vis supplied to the power termi- 
nal 351. 

[0085] The reset output terminal 352 Is used for 
supplying the reset signal RST to the IC card 5 when the 
IC card 5 is inserted. 

[0086] The clock output terminal 353 is used for 
supplying the clock CLK to the IC card 5 when the IC 
card 5 is Inserted. 

[0087] The data I/O terminal 354 Is used to Input or 
output the data to/from the IC card 5 when the IC card 5 
is inserted. 

[0088] The grounding terminal 355 is connected to 
the ground Vss. 

[0089] A detecting unit 331 detects whether the IC 
card 5 with the SIM construction has been inserted Into 
the memory card 1 or not 

[0090] Further, In the IC card with the SIM construc- 
tion, when a flash memory Is used in place of the EEP- 
ROM, the programming power source Vpp Is necessary. 
For this purpose, a power terminal 357 for programming 
is prepared. 

[0091] The power terminal 351, reset output termi- 
nal 352, clock output terminal 353, data I/O terminal 
354, grounding terminal 355, detecting terminal 356, 
and programming power terminal 357 correspond to the 
power terminal 11, reset output terminal 12, clock out- 
put terminal 13, data I/O terminal 16, grounding terminal 
14, detecting terminal 17, and programming power ter- 
minal 15 arranged In the SIM attaching portion 2 in Figs. 
1 and 2, respectively. 

[0092] Fig. 7 shows a state where the IC card 5 is 
inserted to the memory card 1 . The portion of the IC 
card 5 is shown as an SIM portion 302. The SIM portion 
302 has a construction similar to that (Fig. 4) of the fore- 
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going SIM. 

[0093] That Is, the input/output of the data Is per- 
formed via a serial/parallel converter 321. The S/P con- 
verter 321 converts the data transferred as serial data 
from external equpment into the parallel data of, for 5 
example, 8 bits. 

[0094] According to the serial data which Is inputted 
or outputted via a bidirectional data signal line SIM I/O, 
the start bit at the V level exists at the head and, bit 
data of a positive logic of the LSB-flrst or a negative 10 
logic of the MSB-first subsequently continues, and one 
bit of a parity of an even number is added. The head of 
the data b detected by the start bit at the V level and 
the data Is subsequently sent An error is detected by 
the parity. In this Instance, If the error is detected by the is 
parity, the signal at the "L' level Is transmitted from the 
reception side at a specific time between two clocks 
subsequent to the parity bit Thus, the occurrence of the 
error Is found on the transmission side. If the occurrence 
of the error is found, the transmission side transmits the 20 
same data again. This method Is a half-duplex asyn- 
chronous communication protocol of IS07816. The S/P 
converter 1 07 performs the converting process between 
the serial data and the parallel data via those proc- 
esses. 25 
[0095] An RAM 322 Is a memory in/from which data 
can be written or read out anytime. The RAM 322 is 
used for temporarily storing data which Is necessary 
when a CPU 326 executes processes or temporarily 
storing several data. 30 
[0096] Data which Is used only inside, data which Is 
continuously used while being updated on use, and the 
like are stored in an EEPROM 323. For example, at a 
digital cellular phone, abbreviation dial numbers, con- 
tract contents, short messages, control data for starting 35 
or maintaining the communication, or the like is stored 
in the EEPROM 323. A flash memory can be also used 
In place of the EEPROM. 

[0097] Mainly, a program to be processed by the 
CPU 326 has been stored in an ROM 324. A processing ao 
command comprises, for example: a published com- 
mand system which Is necessary to manufacture or use 
a cellular phone; and a non-public command system for 
management or Identification number for operating data 
or the like which can be used only by a security, for 45 

example, scramble key generating unit, an issuer, or an 
administrator. 

[0098] A frequency divider 320 is used to obtain the 
dock for sending the data by using a transfer rate of a 
bidirectional data signal line DIO-B from a clock SIM so 
CLK for making the CPU 326 operative. 
[0099] The CPU 326 executes processes in the SIM 
In accordance with commands from the outside. In this 
instance, whether the access right exists inside or not or 
the like is discriminated and processes are executed. 55 
[0100] A data bus 326 Is used for reading out com- 
mands from the ROM 324 or temporarily storing data 
when the CPU 326 executes the commands, for arbi- 



trarily reading out or writing data from/into the RAM 322, 
ortransferring data when the EEPROM 323 is accessed 
on the basis of a request from an external apparatus. 
[01 01 ] In Figs. 6 and 7, the clock Input terminal 304, 
Input terminal 305 of the bus state, and data Input/out- 
put terminal 306 are directly connected to the S/P con- 
verter 309 of the memory stick portion 301. Therefore, 
the serial clock SCLK from the clock Input terminal 304 
and the bus state BS from the input terminal 305 of the 
bus state are directly supplied to the S/P converter 309. 
The data can be directly inputted or outputted by the 
bidirectional data signal line DIO-A. As shown In Fig. 6, 
therefore, when the IC card 5 is removed, only the mem- 
ory stick portion 301 is made to function and can be 
made operative as a memory stick. 
[0102] As shown In Fig. 7, when the IC card 5 is 
inserted, the memory stick portion 301 can be made 
operative or the SIM portion 302 can be also made 
operative. 

[0103] An SIM interface register is Included in the 
register 313. The SIM interlace register is used for con- 
trolling the operation In case of Inputting or outputting 
data by using the memory stick portion 301 and the 
operation In case of Inputting or outputting data by using 
the SIM portion 302. The contents In the SIM Interface 
register 313 can be set by the data which is supplied 
from external equipment to the S/P converter 309. The 
contents In the SIM Interface register can be set In 
response to a detection output of the detecting unit 331 
for detecting whether the IC* card 5 with the SIM con- 
struction has been Inserted or not 
[0104] Figs. BA and 8B show a construction of the 
SIM interface register. The SIM interface register is 
divided Into a control register portion (Fig. 8A) and a 
status register portion (Rg. 8B) and constructed as a 
part of the register 313 shown In the example of the 
Internal structure of the memory stick. 
[0105] Rg. 8A shows a construction of the control 
register portion. The control register portion comprises 
bits Blt1 to Blt8. Btt1 to Btt4 are RFU bits and used for 
future expansion. The bits Bitl to Blt4 are not used 
here. 

[0106] The bit BitB In the control register portion is a 
mode selection bit and used for allowing the external 
apparatus to select whether the memory stick portion 
301 is made operative or the SIM portion 302 Is made 
operative when the IC card with the SIM construction is 
inserted into the memory card. 
[01 07] When the mode selection bit of the bit Bit8 In 
the control register portion is at the "H" level, the SIM 
mode is set and the SIM portion 302 is made operative. 
When the mode selection bit of the bit Bit8 in the control 
register portion Is at ths V level, the memory stick 
mode is set and the memory stick portion 301 is made 
ope native. 

[0108] The bit Blt7 In the control register portion Is 
used for controlling a power voltage which is supplied to 
the SIM portion 302. When the power control bit Bit7 is 
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at the "H" level, •disable* is set. When It Is at the "L" 
level "enable" Is set 

[0109] The bit Bft6 is used for controlling a reset/run 
signal which is sent to the SIM portion 302. When the 
reset control bit Bite Is at the "H" level, 'RUN" is set 
When ft is at the "L" level, "RST is set 
10110) Further, the bit Bits is used for controlling the 
dock which is sent to the SIM portion 302. When the 
clock control bit Bits is at the "H" level, "disable" is set 
When It is at the V level, "enable" is set. 
[0111] Rg. 8B shows a construction of the status 
register portion. The status register portion comprises 
the bits Bttl to Bits. Bitl to Btt7 are RRJ bits and used 
for further expansion. The bits Bit! to Bit7 are not used 
here. 

[0112J The bit BUB h the status register portion Is 
an SIM detection bit and shows whether the IC card with 
the SIM construction has been inserted in the memory 
card or not When the SIM detection bit of Bits In the 
status register portion is at the "H" level, the IC card is 
not detected. When the SIM detection bit of Bits in the 
status register portion is at the "L" level, the IC card Is 
detected. This bit is set in response to the detection out- 
put of the detecting unit 331 . 

[0113] In Rg. 7, a bidirectional gate 327 switches 
the data which is inputted or outputted to/from the exter- 
nal equipment via the data I/O terminal 306. 
[0114J The bidirectional gate 327 is controlled so as 
to connect the bidirectional data signal lines DIO-A and 
DIO-B only in case of the conditions such that the mode 
selection bit (BUS) In the control register portion of the 
SIM interface register in Rg. 7 is at the "H" level and the 
bus state BS is at the V level. 
[0115] in this Instance, therefore, the data can be 
inputted or outputted between the SIM portion 302 and 
the external equipment via the data input/output termi- 
nal 306, bidirectional data signal line DIO-A, bidirec- 
tional gate 327, and bidirectional data signal line DIO-B. 
[0116] Although the S/P converter 321 of the SIM 
portion 302 Is made to function under conditions similar 
to those mentioned above, the bidirectional gate 327 is 
controlled in such a manner that the S/P converter 309 
of the operation memory stick portion 301 does not 
function. 

[0117] On the contrary, when the same conditions 
as those mentioned above are not satisfied, the bidirec- 
tional gate 327 is controlled in such a manner that the 
bidirectional data signal lines DIO-A and DIO-B are dis- 
connected. The bidirectional gate 327 is controlled In 
such a manner that the S/P converter 309 of the opera- 
tion memory stick portion 301 functions. 
[0118] When the IC card with the SIM construction 
Is Inserted to the memory card, the operating dock SIM 
CLK of the SIM portion 302 is supplied from an oscilla-: 
tor 329. This clock Is controlled by the dock control bit 
(BltS) In the control register portion (Rg. 8A) of the SIM 
interface register. 

[0119] A reset signal SIM RST of the SIM portion 



302 is controlled by the reset control bit (BitB) In the con- 
trol register portion (Rg. 8A) of the SIM Interface regis- 
ter. 

[0120] Further, a power source SIM Vcc which ia 
5 supplied to the SIM portion 302 Is supplied from a 
power terminal 303 via a Vcc gate 333. The Vcc gate 
333 is controlled by the power control bit (Blt7) In the 
control register portion (Rg. 8A)<of the SIM Interface 
register. 

10 prl21] The power voltage Vcc Is supplied to the SIM 
portion 302 via the Vcc gate 333 only under conditions 
such that the SIM detection bit (Bits in the status regis- 
ter portion of the SIM Interface register) showing that 
the IC card with the SIM construction has been inserted 

T5 is at the "L" level and the power control bit (Bft7) in the 
control register portion (Rg. 8A) of the SIM Interface 
register is at the "L" level. 

[0122] When the bus state BS at the input terminal 
305 is at the "H* level, the apparatus operates as a 2- 
so state access mode of the memory stick and the SIM 
interface register can be accessed. In this instance, the 
bidirectional gate 327 is turned off and no data is trans- 
ferred to the SIM portion 302. 

25 5. Processing procedure from the external apparatus 

[0123] A procedure for controlling the memory card 
in which the IC card can be Inserted from the external 
apparatus will now be described. Rg. 9 is a flowchart 
30 showing processes in the case where the memory card 
In which the IC card can be Inserted is controlled from 
the external apparatus. 

[01 24] Rrst, the S IM status is read out by the exter- 
nal apparatus In order to confirm whether the IC card 

as has been inserted or not (step S1). That is, the SIM 
detection bit (Bits) in the status register portion of the . 
SIM interface register shown in Fig. SB Is read. 
[0125] Whether the IC card 5 with the SIM con- 
struction has been inserted or not Is discriminated from 

40 the SiM detection bit In the status register portion of the 
SIM interface register. If it Is not detected, the process- 
ing routine Is returned to step S1 and the SIM detection 
bit is read agal n (step S2). 

[0126] If It Is determined In step S2 that the IC card 
45 5 with the SIM construction has been inserted, the 
apparatus Is set Into the SIM mode in order to control 
the operation of the SIM portion 302 (step S3). That Is, 
In the control register portion of the SIM interface regis- 
ter shown In Rg. 8A, the mode selection bit of the bit 
so Bits is set to the "H" level In a state where the bus state 
BS is at the "H" level. 

[01 27] After that, it is assumed that the accesses to 
the control register portion and status register portion of 
the SIM Interface register are executed by similarly set- 
55 ting the bus state BS to the "H" level. 

[0128] Afterthat, the power control Is setto "enable- 
in order to supply the power voltage Vcc to the SIM por- 
tion 302 (step S4). That is, In the control register portion 
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of the SIM Interface register, the power control bit of the 
bit Blt7fesettothe VleveL 

[0129] When the operating power source to the SIM 
portion 302 is settled, the clock control is set to "enable" 
In order to supply the operating clock SIM CLK to the 5 
SIM portion 302 (step S5). That is, in the control register 
portion of the SIM interface register, the clock control bit 
of the bft Bits is set to the "L" level. Thus, the oscillator 
329 is controlled and the clock from the oscillator 329 is 
supplied to the SIM portion 302. 
[0130] When the SIM operating clock is settled, e 
control is performed so as to set the SIM to "RUN" in 
order to activate the SIM (step S6). That is, in the con- 
trol register portion of the SIM Interface register, the 
reset control bit of the bH Bite is set to the V level. 
Thus, the reset signal changes to "RUN* and the SIM 
portion 302 Is activated. 

[0131] Although not described in the flowchart, a 
6erles of data called "Answer-To-Reset" specified in 
IS07816-3 is outputted from the SIM portion 302 to the 
external apparatus. It shows a communication protocol 
type between the external apparatus and the SIM, is 
information data to decide whether the logic is the posi- 
tive logic of the LSB-first or the negative logic of the 
MSB-first and becomes Interface regulations with the 
external apparatus at the time when the SIM portion 
302 exchanges the data. 

[0132] After the setting of the communication proto- 
col type, the apparatus enters an ordinary data 
exchange session. 

[01 33] The external apparatus first issues the com- 
mand to the SIM and transfers five bytes comprising an 
application code, a command code, and three parame- 
ter codes to the SIM portion 302 (step S7). 
[0134] When such a command set is received, the 
SIM portion 302 returns a notification incficative of the 
fact that the command set has been received as an ACK 
signal to the external apparatus. The external apparatus 
performs a process for receiving the ACK from the SIM 
portion 302 (step S8). 

[0135] A process for transferring the data from the 
external apparatus to the SIM or from the SIM to the 
external apparatus Is performed in accordance with the 
command contents set by the command set in the SIM 
portion 302 in step S7 (step S9). At a point when the 
data transfer is finished, the SIM portion 302 returns a 
status word as processing result information to the 
external apparatus. The external apparatus, therefore, 
executes the process for receiving the status from the 
SIM portion (step S10). 

[0136] The session of one time is finished as men- 
tioned abova When the session of one time is finished, 
an SIM session end process is performed and further 
whether there is a session or not is discriminated (step 
S1 1). In case of continuing the session, the processing 
routine b returned to step S7 and a process for setting 
the command into the SIM is executed. 
[0137] If it is determined in step S1 1 that the ses- 



sion Is finished, a process for stopping the SIM and set- 
ting It into a reset state is executed In order to perform a 
shut-down procedure (step SI 2). That is, in the control 
register portion of the SIM interface register, the reset 
control bit of the bit BitB is set to the V level. Thus, the 
reset signal changes to "RST and the SIM portion 302 
Is reset. 

[0138] Subsequently, a process for disabling the 
clock is performed to stop the operating clock (step 

513) . That is, in the control register portion of the SIM 
interface register, the clock control bft of the bit Bits is 
set to the "H" level. Thus, the clock control signal 
changes and the clock from the oscillator 329 is 
stopped. 

[0139] When the operating clock is stopped, a proc- 
ess for disabling the power source is performed to'sub- 
sequently stop the operating power source Vcc (step 

514) . That Is, the power control bit B'rt7 In the control 
register portion of the SIM Interface register is set to the 
"H" level. Thus, the control signal to the Vcc gate 333 
changes and the supply of the power source SIM Vcc to 
the SIM portion 302 Is stopped. 

[0140] Finally, a process for setting the mode into 
the memory stick is performed to return the operating 
mode to the ordinary memory stick mode (step SI 5). 
That is, in the control register portion of the SIM inter- 
face register, the mode selection bit of the bft BrtS is set 
to the "L" level. 

[0141] As for the SIM mode described here by 
using the flowchart, if one session has been completed, 
by changing the mode selection bit of the bit Bits, the 
mode can be changed temporarily or Interruptively with- 
out executing the end procedure of the SIM. In this 
instance, the SIM portion 302 Is In an Idle mode. Fur- 
ther, In the case where the clock stop is permitted for the 
inserted SIM portion 302, it is also possible to stop the 
clock and set the SIM portion 302 Into a sleep mode. In 
this instance, in the control register portion of the SIM 
interface register, the clock control bit of the bit BitB is 
set to the "H" level. 

6. Another example of the memory stick into/from which 
the SIM can be Inserted or removed 

[0142] Fig. 10 shows another embodiment of the 
invention. In the foregoing examples shown in Figs. 6 
and 7, the oscillator 329 has been provided to form the 
operating clock SIM CLK for the SIM portion 302. In 
another example, however, a clock from a dock input 
terminal SCLK Is used as a clock to the SIM portion 
302. The other construction is similar to that in the 
examples shown in Figs. 6 and 7 mentioned above. 
[0143] As forthe operating clock SCLK of the mem- 
ory stick portion 301, when the memory stick portion is 
accessed, the supply state and the stop state frequently 
appear. In case of using such a construction, therefore, 
a condition such that the SIM portion 302 has the sleep 
mode in which the clock has been stopped is necessary. 
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[0144] Since a control procedure from the external 
apparatus is similar to that in tha example shown In Rg. 
9, Its explanation Is omitted here. 
[0145] When the SIM clock Is controlled, the clock 
control bit Btt5 in the SIM interface control register Is 
Invalid and there Is no need to operate it However, the 
operation similar to that mentioned above Is executed 
by controlling the operating dock SCLK by the external 
apparatus in place of it 

[0146] Although the SIM can be inserted or 
removed into/from the memory stick In the above exam- 
ple, there is not always necessary to construct the 
apparatus In such a manner that the SIM can be physi- 
cally Inserted or removed Into/from the memory stick. 
The SIM can be also Integratedly attached to the mem- 
ory stick. 

[01 47] According to the Invention, the IC card called 
SIM can be inserted or removed into/from the memory 
card called a memory stick. The SIM is used as an IC 
card and the existing SIM can be inserted or removed 
as it is. Since the interface can be used in common, the 
memory card can be used as a memory stick irrespec- 
tive of the presence or absence of the SIM. The Inter- 
face with the external apparatus can use a signal line in 
common for the memory stick and the SIM and there is 
no need to newly provide an interface, it is almost 
unnecessary to Increase the number of registers for 
controlling the memory stick portion and the SIM portion 
and switch the oscillator and the data signal. 
[0148] Although the memory stick has an enough 
recording capacity and a sufficiently high transfer 
speed, there is a problem of the security because it 
does not have a CPU. The SIM has a CPU and has a 
sufficiently high security function. By enabling the SiM 
to be inserted Into the memory stick, mutual advantages 
can be used. For example, the data which is stored in 
the memory stick portion can be encrypted by using the 
encryption key generated by the SIM portion. For exam- 
ple, It is also possible to construct the apparatus In such 
a manner that the memory stick portion can be 
accessed only when the SIM is inserted. 
[0149] Therefore, if the IC card called SIM is 
inserted to the memory card called a memory stick, the 
enciyptlon Information, charging Information, personal 
identification information of the user, and the like can be 

recorded In the IC card. The copyright of the contents 

data can be protected and the legal charging can be 
performed. 

[0150] Thus, for example, In case of using the serv- 
ices of providing the contents such as music data or the 
like by using various transmission media such as Inter- 
net, digital satellite broadcasting, cellular phone line, 
and the like, an enough memory capacity can be 
assured, the copyright of the contents data can be pro- 
tected, and the legal charging can be performed. 
[01511 The present Invention Is not limited to the 
foregoing emboalments but many modifications and 
variations are possible within the scope of the Invention 



as defined In the appended claims. 
Claims 

5 1 . A semiconductor storing apparatus with a construc- 
tion of a memory card having a non-volatile semi- 
conductor memory, data Input/output control means 
for controlling an Input or output of data to/from said 
non-volatile semiconductor memory, and interface 

io means wtth external equipment, comprising: 

IC card insertion means for receiving an Insert- 
able IC card having control means, memory 
means, and data Input/output control means for 

is controlling an input or output of data to/from 

said control means; and 
mode setting means for setting a mode to input 
or output data to/from said memory card or a 
mode to Input or output data to/From said tC 

so card Inserted to said memory card. 

2. An apparatus according to claim 1 , further compris- 
ing selecting means for switching the input/output of 
the data between said external equipment and said 

25 memory card and the input/output of the data 
between said external equipment and said IC card 
In accordance with said mode setting means. 

3. An apparatus according to claim 1 or 2 f further 
30 comprising power control means for controlling a 

supply of a power source to said IC card in accord- 
ance with said mode setting means. 

4. An apparatus according to dalm 1 , 2 or 3, further 
35 comprising reset/run control means for controlling a 

resetting/running operation of said IC card in 
accordance with said mode setting means. 

5. An apparatus according to any one of the preceding 
40 claims, further comprising oscillating means for 

generating a clock for said IC card, 

and wherein a clock operation of said IC card is 
controlled by controlling said oscillating means 
45 in accordance with said mode setting means. 

6. An apparatus according to any one of the preceding 
claims, wherein a clock from said external equip- 
ment is frequency divided and supplied to said IC 

50 card. 

7. An apparatus according to any one of the preceding 
claims, wherein said IC card is detachably Inserta- 
ble Into said IC card Insertion means and said 

55 apparatus further has detecting means for detect- 
ing whether said IC card has been Inserted or not 

8. An apparatus according to any one of the preceding 
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claims, wherein said mode setting means Is pro- 
vided In a register of said memory card. 

9. An operation setting method tor a semteonductor 
storing apparatus wfth a construction of a memory 5 
card having a non-volatile semiconductor memory, 
data Inputfoutput control means tor controlling an 
Input or output of data tcVfrom said non-volatile 
semiconductor memory, and interface means with 
external equipment, comprising the steps of: 10 

enabling an IC card having control means, 
memory means, and data InpuVoutput control 
means for controlling an input or output of data 
to/from said control means to be Inserted; and is 
enabling a mode to input or output data to/from 
said memory card or a mode to insert said IC 
card Into said memory card and input or output 
data to/from said IC card to be set. 

20 

10. A method according to claim 9, wherein the 
Input/output of the data between said external 
equipment and said memory card and the 
input/output of the data between said external 
equipment and said iC card are switched in accord- 2$ 
ance with said set mode. 



11. A method according to claim 9 or 10, wherein a 
supply of a power source to said IC card is control- 
led in accordance with said set mode. 30 

12. A method according to claim 9 t 10 or 1 1, wherein a 
resetting/running operation of said IC card Is con- 
trolled in accordance with said set mode. 

35 

13. A method according to any one of claims 9 to 12, 
wherein oscillating means Is controlled in accord- 
ance with said set mode and a clock operation of 
said IC card is controlled. 

40 

14. A method according to any one of claims 9 to 13, 
. wherein a clock from said external equipment Is fre- 
quency divided and supplied to said IC card. 

15. A method according to any one of claims 9 to 14, 45 

comprising detecting whether said IC card has 

been Inserted or not 

16. A method according to any one of claims 9 to 15, 
wherein said mode setting is performed in a register so 
of said memory card. 
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Fig. 3 
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Fig. 9 
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